ABSTRACT
Introduction
This paper studies how changes that make unemployment systems more generous affect the duration of unemployment. Most unemployment insurance systems are characterized by two major parameters: the level of unemployment benefits (in relation to previous earnings); and the maximum duration that an unemployed worker can draw such benefits. Reliable empirical evidence on how these parameters affect the search behavior of unemployed workers is crucial for designing appropriate policies. Most previous empirical studies identify such incentive effects from 'exogenous' variation, separately, either in a change in benefit levels or a change in the potential duration of benefits. While the ceteris paribus effects of changes in such parameters are clearly interesting per se, it does not allow to address potentially important questions of the appropriate design of unemployment insurance.
There are mainly three issues that will be addressed in this paper and that have not been studies in previous papers. First, our study allows us to compare the magnitude by which either of these two parameters affects the transition rates of workers from unemployment to a new job. This is very important, as it gives immediate evidence of the relative effectiveness of the two policy parameters.
Second, by focusing on a major policy change that, simultaneously, increased the generosity of unemployment benefits along the level-and the duration-dimension of unemployment benefits, we are able to study whether there are possible interaction effects between these two key-parameters. In other words, we study whether the combined effect of a simultaneous increase benefit-levels and benefit-duration is larger, smaller, or equal in size, than the sum of effects resulting from separate changes in these two parameters. Third, our paper proposes a new and insightful simulation method that calculates the financial costs for the unemployment insurance funds of changes in these two key parameters. And it splits these costs into direct costs -given the same distribution of unemployment durations an increase in benefit levels -and into indirect costs -resulting from behavioral responses of unemployment individuals. This sheds new light on the role of two key policy parameters in affecting the costs to unemployment insurance funds.
At a more general level, there is considerable interest on the issue of disincentives effects of unemployment insurance systems, both from the point of view of economic policy, and from a more theoretical perspective. The role of unemployment insurance parameters is of considerable interest in the current economic policy debate. Facing persistently high unemployment rates, a number of (European) countries are discussing and/or implementing new unemployment insurance rules. An important part of those new rules concern changes both in the benefit-levels and benefit-durations. Hence it is interesting to know what effects one can expect from such changes. There is a considerable theoretical literature regarding the extent to which such changes affect the optimal job search strategy of workers. Job search theory offers sharp predictions on how changes in the key parameters in unemployment insurance will affect the exit rate. However, whereas there is considerable evidence regarding the impact of potential benefit duration on the one hand and on the impact of replacement ratio on the other hand, we are not aware of studies that contrasts the effects of changes to both unemployment insurance parameters.
The present paper identifies the causal effect of benefit duration on the willingness of individuals to accept jobs using a policy change that took place in Austria in 1989. This policy change provides a nice empirical design. Access to extended benefit duration was contingent upon age and previous work 2 experience whereas access to higher benefit levels was contingent upon previous earnings. The increase in potential benefit duration was considerable and was itself contingent on age. It extended benefits for workers of ages 40-49 from 30 weeks before the policy change to 39 weeks after the change -a 33 % increase in potential benefit duration; and for workers above age 50 from 30 weeks before to 52 weeks after the policy change -a 73 % increase in benefit duration. Furthermore, the policy change took place in 1989 which, in Austria, was quite a stable macroeconomic environment. This implies that our study is less subject to endogenous policy bias than other studies. Endogenous policy bias arises when more generous unemployment insurance rules are implemented in anticipation of a deteriorating labor market. Such a policy bias has been found important in several recent studies (Card and Levine, 2000, Lalive and Zweimüller, 2004a) . To assess the effect of these changes in unemployment insurance rules, we use a large and informative data set that allows us to trace workers' unemployment histories over an extended period of time. We compare the entire unemployment inflow that took place two years before the policy change to the entire inflow two years after the change. This leaves us with a rather large data-set and allows us to estimate the interesting policy parameters quite precisely.
The paper is organized as follows. The following section discusses the relevant theoretical arguments and also provides a discussion of previous empirical evidence regarding the effects of the two key parameters of unemployment insurance. Section 3 gives the relevant institutional background on the changes to UI in Austria that are used to identify the effects of benefit parameters on unemployment duration. Section 4 provides a first descriptive analysis of the effects of UI on unemployment duration. Section 5 presents the econometric analysis regarding the effects on the unemployment exit rate, and section 6 concludes with a summary of the results.
Theory and previous studies 2.1 Theory
Job search theory generates sharp predictions regarding the effects of PBD and RR on the unemployment exit rate (Burdett 1979 , Mortensen 1977 , Mortensen 1990 , Van den Berg 1990) . These predictions are summarized in Figure 1 .
The upper panel in Figure 1 shows how an increase in the RR may affect the unemployment exit rate (θ). Two effects are stressed in the literature. On one hand, increasing RR leads to a strong disincentive effect at the beginning of the unemployment spell because benefit payments increase immediately (period 0 to benefit exhaustion E). On the other hand, because renewal of benefits depends on working, after benefits have been exhausted, the unemployment exit rate may be higher than in the system with a low RR. Thus, the unemployment exit hazard will be lower in the beginning and possibly higher after benefits have been exhausted.
In contrast, an extension of PBD does entail only small immediate disincentive effects for workers at the beginning of the unemployment spell. Most of the action will be just before benefit exhaustion in the old system until just after benefit exhaustion in the new system. This is because prolonged PBD
Increasing the Potential Benefit Duration (E) 4 (θ 1 ) and the exit rate in the old system (θ 0 ) will be less than 1 in the time period covered by regular unemployment benefits in the old system (0 to E 0 ). Second, this ratio is expected to increase strongly and eventually exceed 1 in the period between old benefit exhaustion and new benefit exhaustion (from E 0 to E 1 ).
Previous empirical studies
There are several US studies concerning potential benefit duration and its effect on the exit rate from unemployment.
1 Grossman (1989) , Moffitt and Nicholson (1982) , and Moffitt (1985) for example study the effects of extended PBD that take place in the US during recessionary periods. Meyer (1990) and Katz and Meyer (1990) find for US data that the exit rate from unemployment rises sharply just before benefits are exhausted. Such sharp increases are absent for nonrecipients. For benefit recipients they find spikes around exhaustion points in both the new job finding rates and the recall rates. This suggest that unemployed search harder just before the expiration of benefits or they return to pre-arranged jobs just before they loose their benefits. However, Meyer (1990) shows that even if workers are entitled to longer benefits the 'spike' still occurs at the same place as before the benefit extension. Katz and Meyer (1990) also conclude that the adverse incentive effect of extended benefit periods is larger than the negative incentive effect of reduced benefit levels. Card and Levine (2000) argue that US research on the effect of longer UI benefits on the duration of UI spells is based on differences across states. The differences are partly related to recessions and related endogenous policy responses. Therefore, research may lead to an overstatement of the effect of longer UI-benefits on the duration of UI-spells. Furthermore, US studies, often focus on a public finance question since they study the impact of maximum benefit duration on compensated unemployment spell lengths and not on total unemployment. Nevertheless, Card and Levine (2000) themselves find similar results as before in their analysis of the New Jersey extended benefit program. Card and Levine (2000) report a disincentive effect of .07 weeks per additional week of PBD. Furthermore, they suggest that the 'traditional spike' may have to do with factors other than the strategic timing of job starting dates. They suggest that workers are conditioned to become less selective around the time UI typically expires. An alternative explanation is that there is an implicit contract between unemployed workers and their previous employers to be hired around the traditional time of benefit expiration. They attribute the fact that the implicit contract does not adjust to the new expiration date to the fact that the extended benefit program was a short-term policy. In both cases a longer-term policy may have a bigger effect. A recent US study by Addison and Portugal (2004) confirms the earlier results. Prior to the benefit exhaustion the exit rate out of unemployment declines but at and around benefit exhaustion there is a sharp increase in the exit rate.
Evidence on the effect of PBD in European studies is mixed. Hunt (1995) finds substantial disincentive effects of extended benefit entitlement periods for Germany. Carling, Edin, Harkman and Holmlund (1996) investigated whether there is an end-of-benefit-period effect in Sweden where there is a job guarantee for workers that run out of benefits. Here too an increase in the exit rate to employment is found around the time when benefits run out although the increase is substantially smaller than in 1 Fredriksson and Holmlund (2003) give a recent overview of empirical research related to incentives in unemployment insurance. See Riddell (1993, 1997) , and Ham and Rea (1987) for studies that focus on Canada.
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the US. Furthermore, at benefit exhaustion there is a big increase in the outflow from unemployment to labor market programs. Lubyova and Van Ours (1997) investigate the effects of changes in PBD in Slovakia. They find that exits out of unemployment increased when the benefit period was reduced and decreased when the benefit period were lengthened. However, the changes in the exit rates concern exit to destination other than regular jobs. The job finding rate was not affected by changes in the benefit period. Winter-Ebmer (1998) analyzing Austrian data finds that males react to an extended benefit period but females do not. Furthermore, he finds that the impact of benefit extension is larger for long unemployment spells than it is for short spells. Stancanelli (1999) does not find evidence of a significant benefit exhaustion effect for Britain. Adamchik (1999) finds for Polish unemployed a large increase in the employment hazard as the benefit expiration moment approaches. Puhani (2000) on the contrary does not find such an effect for Poland. He concludes that the change from unlimited unemployment benefits to a one year benefit period that was introduced in 1991 did not affect the exit rates out of unemployment. Bratberg and Vaage (2000) investigate the effects of a fixed unemployment benefit period for Norway. They do not find a significant rise in the employment hazard before benefit expiration.
They explain this from the attractiveness of labor market programs. They do find a spike in the exit out of unemployment suggesting that some workers stay unemployed only until their benefits expire.
After that they withdraw from the labor force. When the unemployment benefit period was extended to more than 3 years the employment hazard was significantly reduced in the first year of unemployment.
This suggest that disincentive effects materialize mostly among short-term unemployed workers. Roed and Zhang (2003) find for Norwegian unemployed that the exit rate out of unemployment increases sharply in the months just prior to benefit exhaustion where the effect is larger for females than for males. Cockx and Ries (2004) study Belgian unemployment insurance where benefits are not limited in time except for partners with income (usually women). Also in this study exhaustion of unemployment benefits has an important significant positive impact on the job finding rate. Finally, Fitzenberger and Wilke (2004) investigate the effects of extended PBD for elderly workers in West-Germany during the mid 1980s. They find an increase in the duration of unemployment which they attribute to the behavior of many firms and workers which used the extended PBD a part of early retirement packages.
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The effects of RR on unemployment durations has been studied frequently. The bulk of the early literature focuses on differences in the benefit replacement rate between individuals. This literature is problematic due to the possibility of unobserved heterogeneity distorting identification in the crosssection. There are several estimates on the elasticity of unemployment duration with respect to benefits in the early literature ranging from 0.1 to 1.0 (Atkinson and Micklewright, 1991 Like in a number of other countries the Austrian unemployment insurance system is characterized by a limited period over which unemployed individuals can draw 'regular' unemployment benefits (UB).
Unemployment benefits depend on previous earnings and, compared to other European countries, the replacement ratio (UB relative to gross monthly earnings) is rather low. Figure 2 shows that, before August 1989, the replacement ratio declined strongly from a maximum of about 63 % (monthly income is below 2,210 AS) to 41 % in the income range of between 3,000 to 5,000 AS previous monthly earnings. 3 The benefit replacement ratio then stays just below 41 % for incomes up to the cap of 27,430 AS previous monthly earnings. Individuals earning more than 27,430 AS get UB of 11,233 AS per month irrespective of their income. Thus, the benefit replacement rate decreases monotonically in previous monthly income for the high-income group. Voluntary quitters and workers discharged for misconduct cannot claim benefits until a waiting period of 4 weeks has passed. UB recipients are expected to search actively for a new job that should be within the scope of the claimant's qualifications, at least during the first months of the unemployment spell.
Non-compliance with the eligibility rules is subject to benefit sanctions that can lead to the withdrawal of benefits for up to 4 weeks.
Before August 1989, an unemployed person could draw regular unemployment benefits (UB) for a maximum period of 20 weeks provided that he or she had paid unemployment insurance contributions for at least 52 weeks within the last 2 years. Individuals who had contributed to UI for at least 156 weeks in the last 5 years were eligible for 30 weeks of regular unemployment benefits.
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Once the period of regular unemployment benefits has expired, individuals can apply for 'transfer payments for those in need' ("Notstandshilfe"). 5 As the name indicates, these transfers are meanstested and the job seeker is considered eligible only if she or he is in trouble. These payments depend on the income and wealth situation of other family members and close relatives and may, in principle, last for an indefinite time period. These transfers are granted for successive periods of 39 weeks after which eligibility requirements are recurrently checked. These post-UB transfers are lower than UB and can at most be 92 % of UB. In 1990, the median post-UB transfer payment was about 70 % of the median UB. Note however, that individuals who are eligible for such transfers may not be comparable to individuals who collect UB because not all individuals who exhaust UB pass the means test.
This system applies to all of Austria except for regions with a dominant steel industry. In these steel regions, a regional extended benefit program was introduced in June 1988, that entails a dramatically different UI system for workers aged 50 or older. In order to focus attention on the policy change in August 1989, we focus on the non-steel regions that were never entitled to the regional extended benefit 
The 1989-Changes in Policy Parameters
As of August 1, 1989 the Austrian government enacted a series of important changes to so-called 'unemployment insurance law' (Arbeitslosenversicherungsgesetz, AlVG). The first important change was that the potential duration of UB payments became dependent not only on previous contributions but also on age at the beginning of the unemployment spell. Benefit duration for the age group 40-49 was increased to 39 weeks if the unemployed has been employed 312 weeks of employment within the last 10 years prior to the current spell. For the age group 50 and older, UB-duration was increased to 52 weeks if the unemployed has been employed for at least 468 weeks within the last 15 years.
The second important change was that the benefit replacement rate was increased from about 41 % to roughly 47 % in the previous income bracket between 5,000 AS and 10,000 AS ( Figure 2 ). After the income threshold of 10,000 AS has been crossed, the benefit replacement rate is faded out quickly to reach the former level of 41 % at 12,610 AS previous monthly income. These changes affect all job seekers as of August 1, 1989 .
In the period that we study, there was a further slight increase to the benefit replacement rate. As of June 1, 1990, the Austrian government enacted an increase to the benefit replacement rate for those with previous income exceeding 12,610 but below 27,000 AS. This change essentially ensures that the gross replacement rate is faded out from a level of 47 % to a level of 41 % over the income range 10,000
AS to 27,000 AS instead of the range from 10,000 AS to 12,610 AS.
In this paper, we focus on the effect of the increase in PBD and the increase in RR in August 1989.
We do not estimate also the effect of the increase in RR in July 1990, for two reasons. First, this policy change entails a much weaker change to the benefit replacement rate than the policy change in August 1989. 6 Second, the July 1990 change to the RR occurs rather shortly after the August 1989 change.
This implies that the unemployment exit rate in the period before the July 1990 change but after the August 1989 change is not identified in the period 48 weeks after entry and beyond. This time period is, however, of substantial interest in the present analysis.
The fact that we do not account for the July 1990 change implies that the estimated treatment effects refer to treatments relative to a control treatment that does not leave unaffected all parameters of the unemployment insurance system. Thus, not accounting for the July 1990 policy changes the interpretation of the effects we report but it does not affect the internal validity of these effects. Moreover, since we evaluate the effects of these policy changes relative to a slight increase in benefits, our results give a lower bound on the effects relative to no change. 6 The average increase in the benefit replacement rate is almost 6 percentage points for the August 1989 change. In contrast, the replacement rate increases by a mere 1.3 percentage points due to the second policy change (Table 3 ).
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The situation on the Austrian labor market 1987-1991
Before we go into the details of data and statistical analysis, it is instructive to look at the situation on the Austrian labor market during the period 1987 to 1991. This is the period on which the empirical analysis below will be concentrated. Table 1 shows that in 1987 the economy was at the end of a recession and started to improve.
Real GDP growth was 1.7 % in 1987 and then started to grow to as much as 4.7 % in 1990. The favorable situation of the business cycle lead to strong employment growth throughout the period under consideration. However, it did not show up in decreasing unemployment rates. The reason was primarily a strong increase in labor supply (a strong increase in immigration and rising female labor force participation). That is why unemployment rose slightly despite a strong employment growth.
It is worth noting that this situation is favorable for our empirical strategy. Employment growth during the treatment period was stronger than before. Hence it is unlikely that our results from a comparison of the labor market experiences of older workers between the period prior to the policy change to the post-policy period is strongly driven by a deteriorating labor market.
4 Descriptive Analysis
Data
To assess the impact of changes to financial incentives on transition rates out of unemployment, we use longitudinal individual data from two different sources: (i) the Austrian social security database which contains detailed information on the individuals' employment, unemployment and earnings history since the year 1972, and some information on the employer like region and industry affiliation; and
(ii) the Austrian unemployment register from which we get information on the relevant socio-economic characteristics. From these data we extract a sample that contains all unemployment entrants in the period between August 1, 1987 (2 years before the policy change) and July 31, 1991 (2 years after the policy change). We concentrate on job seekers in the age bracket 35-54, who have at least 52 weeks within the last 2 years, and with residence in regions that were never eligible for a special regional extended benefit program. Furthermore, in order to isolate the effects of changes in PBD, we concentrate on workers who either fulfill both previous contribution requirements 7 or neither. We end up with 225,821 unemployment spells. The median duration of unemployment is 12 weeks. More than 85 % of spells end in a job, 14 % of spells in a non-job exit destination (long-term sickness, pension, unknown). Since spells are observed until May 1999, only 1 % of spells are right censored. Table 2 summarizes the changes to unemployment insurance that were enacted in August 1989. Eligibility depends on three criteria: previous gross monthly income, age, and previous work experience. 7 That is, at least 312 weeks contributions in the previous 10 years and at least 512 weeks contributions in the previous 15 years.
Construction of Groups
9
Thus, in the data it is possible to distinguish four groups of job seekers. The first group comprises job seekers with monthly income exceeding 12,610 AS who are aged 40 or older with much previous work experience (6 out of previous 10 years and 9 out of previous 15 years). This group is eligible for the change to the potential duration of benefits (eP BD group). The second group consists of job seekers with income exceeding 12,610 AS and age less than 40 years or age exceeding 40 years but with little work experience. This group benefits from the increase in the gross replacement rate (eRR group). The third group contains job seekers with income lower than 12,610 AS and aged 40 or older with much previous work experience. This group is affected by both, the increase in the benefit replacement rate and the increase in the potential benefit duration (eP BD R R group). The fourth group contains job seekers with income exceeding 12,610 AS who are young or older job seekers with little work experience.
For those individuals there was no change in the two central parameters of the unemployment insurance system (Control group). Table 2 about here Table 3 reports the means of the RR and of the PBD together with the number of spells in the respective groups both before August 1989 and after August 1989. The first row in Table 3 shows that almost all job seekers entering unemployment before August 1989 in the ePBD group were eligible for the maximum duration of regular benefits of 30 weeks. 8 In contrast, the PBD was almost 43 weeks for spells in the ePBD group after the policy change. Thus, this group experienced an increase by 13.5 weeks in the PBD. The second row in Table 3 shows that there is a slight increase in the benefit replacement rate. This increase is due to the fact that there is a second policy change in June 1990
affecting the high income workers in the ePBD group. The third row in Table 3 shows that this group is the largest in size, and that the number of spells in the ePBD group increases. However, note that this probably reflects the fact that eligibility to the change in the RR depends on previous income in nominal terms rather than the fact that more individuals register to collect unemployment insurance because benefits are more generous. In line with economic growth over the period 1987-1991 (Table 1) , the total number of spells is almost identical before and after the policy change. Table 3 about here
The second set of rows in Table 3 refers to the eRR group. PBD is lower on average in the RR group than in the PBD group. This reflects the fact that many spells in the RR group do not fulfill the 30 week requirement that at least 60 % out of the previous 5 years have to be spent working. While there is virtually no change to PBD, the benefit replacement rate increases strongly, from 41 % to 47 %.
This group is smaller than the first group reflecting the fact that median income in the unemployment inflow is higher than the nominal income threshold of 12,610 AS. The decrease in the number of spells in the group is due to the fact that previous income must be below a nominally fixed income threshold in order to be a member of the RR group.
The third set of rows in Table 3 refers to the ePBD RR group. This group very much resembles a combination of the ePBD and of the eRR group exhibiting long potential benefit duration as in the ePBD group, and a rather high replacement rate of 41 % as in the eRR group. Interestingly, this group experiences an increase in the PBD and in the RR in exactly the same magnitude as both previously discussed groups. This is the smallest group. Again, the number of spells allocated to this group declines since all individuals must have earned less than the nominal income threshold of 12,610 AS in order to be allocated to the ePBD RR group.
The fourth set of rows in Table 3 refers to the control group. This second largest group has rather long PBD and relatively low RR before the policy change. There is a slight decrease in the PBD over time, and a slight increase in the RR (reflecting the policy change in June 1990) over time.
The last column in Table 3 reports diff-in-diff estimates of the effect of the policy change on both parameters of the unemployment compensation system. This column shows that a corresponding diffin-diff calculation for some outcome, identifies the effect of extending the PBD by 14 weeks (starting from 30 weeks), the effect of increasing the RR by 4.6 percentage points (starting from 41 %), and the effect of increasing both PBD by 14 weeks and increasing the RR by 4.4 percentage points. Thus, this design allows for an exhaustive analysis of how financial incentives affect the duration of unemployment. Table 4 about here
Unemployment Duration
The first column in Table 4 shows that average unemployment duration is longest in the ePBD RR group and shortest in the Control group in spells that started before August 1989. The second column in Table 4 shows average unemployment duration after August 1989. The third column in Table 4 shows that unemployment duration increases in all groups. However, as column four in Table 4 shows, the change in unemployment stronger in groups which are eligible for either the change to PBD or RR or both. For instance, unemployment duration increases by 1.13 weeks more strongly in the ePBD group that is eligible for the extension of PBD but not for the increase in RR. There is a slightly weaker increase by .96 weeks in unemployment duration in the eRR group which is eligible for the increase in RR but not for the extension of PBD. The strongest effect is in the group that is eligible for both RR and PBD. In the ePBD RR group, unemployment duration increases by 3.25 weeks more strongly than in the Control group. Furthermore, there appears to be an excess increase of 1.16 weeks (=3.25-1.13-0.96) in unemployment duration in the sense that this effect exceeds the sum of the effects reported in the ePBD and in the eRR groups.
Survivor Functions
Job search theory predicts that financial incentives in UI affect the shape of the unemployment exit hazard depending on the time to benefit exhaustion. In order to study this prediction, it is useful to decompose the effect on average unemployment duration reported in Table 4 as follows. It is well known that expected unemployment duration in the first two years is given by E(T 104 u ) = 104 0 S(z)dz where
is the survivor function, that is, the probability that unemployment spells are longer than z weeks, and where θ(x) is the unemployment exit hazard, i.e. θ(
S(x) where f (x) is the density of unemployment spells (Lancaster, 1990 ). This says, for instance, that the increase in average unemployment duration in the ePBD group by 2.42 weeks is due to the fact that the survivor function in the ePBD group after August 1989 was higher than the corresponding survivor function in the ePBD group based on spells that started before August 1989. Moreover, the difference in these survivor functions integrates to 2.42 weeks. Thus, analyzing the effect of the policy change on survivor functions allows decomposing the total change in unemployment duration into contributions to this change as a function of duration. The top right subfigure in Figure 3 reports the difference in the survivor functions in the eRR group.
In contrast to the previous findings, we note an ever so slight increase in the survivor function that takes place almost from the start of the unemployment spell. The difference between the survivor functions becomes larger after 20 weeks of unemployment duration have elapsed, and again after 30 weeks have elapsed. The survivor function remains at a higher level than before the policy change even in the period when benefits have been exhausted, after week 30.
The bottom left subfigure in Figure 3 reports the survivor function analysis for the ePBD RR group. This figure very clearly combines aspects of both policy changes. On one hand, we note a relatively strong increase in the survivor function right from the start of the unemployment spell. Again, there a 'lens' starts to appear after 15 weeks of unemployment duration which disappears only after 65 weeks of unemployment duration have elapsed.
The bottom right panel reports the survivor functions in the 'control' group. There is no difference at all in the survivor functions up to 20 weeks of unemployment duration. Thereafter we note a slight upward shift in the survivor function. Thus, in order to isolate the effects of the changes to the unemployment compensation system in August 1989, it is necessary to net out the change occurring over time from the raw effects on the survivor functions in the previous three subfigures. 10 Note that elapsed unemployment duration is not time to benefit exhaustion. However, recall that in the old system, only two levels of the PBD prevailed, i.e. 20 weeks and 30 weeks. Thus, elapsed duration is very closely related to time to benefit exhaustion. 12 is an important spike in the unemployment exit rate in week 30 -the week when regular unemployment benefits are exhausted for almost all individuals in this group. This replicates the important findings in Meyer (1990) . There are two important differences between the unemployment exit rate before August 1989 and the corresponding rate after August 1989. First, the spike that was observed in week 30
Exit Hazards
"moves" to weeks 39 and 52. Second, the unemployment exit rate is strongly depressed in the period from week 20 and ending in week 40. This is the period just before exhaustion in the old system and in between old and new exhaustion weeks.
Figure 4 about here
The exit rate in the eRR group is characterized by two spikes in the old system in week 20 and in week 30 (top, right subfigure). In the new system, the exit rate appears to be slightly depressed from the start of the unemployment spell. Thus, an important difference between changes to PBD and to RR emerges. Whereas the exit rate in the first part of the unemployment spell appears to be unaffected with changes to PBD, the exit rate is depressed from the start with changes to RR.
The combined effects of RR and PBD can potentially be studied in the bottom, left subfigure (ePBD RR group). In the old system, the unemployment exit rate is rather low until 30 weeks of regular benefits have elapsed. In the new system, we observe a depressed hazard from the start of the spell. Moreover, whereas the unemployment exit rate shoots upward between week 30 and week 40 in the old system, the exit rate is strongly depressed in the corresponding period in the new system. Furthermore, there are two notable spikes centered after 39 weeks and 52 weeks in the new system. The remaining subfigure shows the unemployment exit rate for the group that was not affected in August 1989. We note that even though there was no change to unemployment insurance parameters in this group, the exit rate after August 1989 appears to be lower from 10 weeks until 65 weeks of elapsed unemployment duration. There are at least two reasons for this reduction in the exit rate. First, real GDP growth was lower in 1991 than in 1990 (Table 1) This descriptive analysis already provides important insights into the mechanism by which financial incentives in UI affect unemployment duration. However, a number of important aspects were not accommodated so far. First, job search theory models the unemployment exit hazard for homogeneous workers. We, however, have discussed unemployment exit rates that refer to very heterogeneous groups of job seekers. It has been show that failure to account for heterogeneity biases the duration dependence of the unemployment exit hazard and, potentially, the effects of financial incentives on unemployment.
Second, the change to PBD is heterogeneous: PBD increases by 9 weeks for workers aged 40-49 years, and by 22 weeks for workers aged 50 years and older. These problems will be addressed in the context 13 of an econometric model of the unemployment exit rate in the following section.
Results
Statistical model
To estimate how financial incentives affect the unemployment exit hazard, we apply a proportional hazard model. 11 The proportional hazard model posits the following specification for the exit rate θ(t u |x) = λ(t u ) exp(xβ), where λ(t u ) captures the baseline duration dependence of the hazard (in weeks), and x are the observed characteristics of the individuals. 12 The baseline duration dependence is of central interest in this paper because it refers to the exit rate for a homogeneous group of workers.
We specify the duration dependence of the hazard as a piece-wise constant function of elapsed duration as follows place. Thus, the interaction term eP 39 * A89(t c ) indicates that an individual satisfying all eligibility criteria for the extension to 39 weeks has entered the period when this policy change has been enacted.
The duration dependence of the hazard rate is specified as follows 13 λ l = β 0l + β 1l eP 39 + β 2l eP 52 + β 3l eRR + + β 4l (eP 39 + eP 52) * eRR + β 5l A89 + + δ 1l eP 39 * A89 + δ 2l eP 52 * A89 + δ 3l eRR * A89 + (2)
The set of β parameters captures ex ante differences between groups (β 1l , ..., β 4l ), and changes to duration dependence occurring over time (β 5l ). Note that we assume that there are no ex ante differences guarantees that the hazard rate is non-negative in the entire domain of xβ. 13 For ease of exposition, we suppress dependence of A89(tc) on calendar time tc and write A89.
14 between those individuals who are eligible for the change to RR and an extension of PBD from 30 to 39 weeks compared to individuals eligible for the change to RR and the change to PBD from 30 to 52 weeks. The set of δ parameters measure the change in the duration dependence of the hazard rate due to changes in financial incentives. There are five sets of δ parameters because the policy change entails 5 interventions (P39, P52, RR, and combinations). δ 1l and δ 2l capture the effect of extending PBD, δ 3l captures the effect of increasing the gross replacement rate. The parameters δ 4l and δ 5l test whether changes to both dimensions of unemployment insurance affect the unemployment exit rate in a way that would not be expected from two separate changes to one dimension only. Thus, these parameters address the issue whether increasing the liberality of the unemployment insurance system simultaneously along the benefit level and the benefit duration dimension generates disincentive effects beyond the effects that are expected from two uni-dimensional change.
Estimation of the above model follows standard procedure (Lancaster 1990 ). The conditional hazard estimates address two important issues. First, the model allows for the differences across treatments.
Second, the hazard rate is identified conditional on important differences across individuals captured by x. However, unobserved heterogeneity may potentially be important in estimating the effects of financial incentives on the unemployment exit rate. We discuss unobserved heterogeneity below. Figure 5 presents the main results concerning the effect of financial incentives on the unemployment exit hazard. The figure reports the effects of changes in the UI parameters on the log exit rate (see Table A1 for all parameter estimates, standard errors, and z-values). Thus, a reduction in the exit rate is represented by a negative number, an increase in the exit rate corresponds to a positive number. The numbers on the x-axis give the midpoint of the respective four week duration interval.
Main Results
Figure 5 about here
The top left subfigure reports the effects of extending the PBD from 30 to 39 weeks. Increasing potential benefit duration tends to leave unaffected the unemployment exit rate until 16 weeks of unemployment duration have elapsed. In week 30 (the old exhaustion period), the hazard rate in the new system is much lower than the hazard rate in the old system. Thereafter the hazard rate in the new system increases strongly compared to the corresponding rate in the old system. In weeks 42-50 -when benefits have expired also in the new system -the unemployment exit hazard is much higher than before the policy change. This can be taken as evidence for the entitlement effect discussed in Figure 1 .
From week 54 onwards, there is no effect of extending potential benefit duration on the unemployment exit rate. Thus, the entitlement effect is a transitory phenomenon.
In contrast, extending benefits from 30 to 52 weeks reduces the exit hazard already early on in the unemployment spell (top, right subfigure). With the exception of week 1, the unemployment exit rate is lower in the new system compared with the old system. The largest reduction occurs, again, in week 30 -the period when benefits expired in the old system. In the period 30 -54 weeks we observe a rapid increase of the unemployment exit rate. The unemployment exit rate is much higher in the new system in week 54 -the period when benefits expire in the new system. Again, the unemployment exit rate 15 is higher compared to the old system not only in the exhaustion week (54) but also in the week that follows (58) -in line with the entitlement effect. In week 62 (which covers the entire period from week 60 to the end of the spell) there is no effect of extending the potential benefit duration.
Increasing the benefit replacement rate tends to depress the unemployment exit rate much less strongly than changing the potential benefit duration (middle subfigure). Individuals with access to more generous unemployment benefits tend to leave unemployment less rapidly in the covered period (weeks 2 to 30, exceptions are weeks 22 and 26). After benefits have expired for all individuals, there is no effect on the unemployment exit rate (with the exception of weeks 50 and 62).
Does it matter whether individuals are affected by a combined change instead of two separate changes to financial incentives? The bottom left subfigure answers this question by looking at the incremental effect of RR for the group that experienced a PBD increase of 9 weeks (i.e. in addition to the PBD-effect shown in the top-left subfigure). Results suggest that the hazard rate is slightly (yet insignificantly) lower in the first four week interval. Thereafter, all coefficients that reflect the incremental effect of a combined intervention turn out to be insignificant (with the exception of the coefficient for week 18).
The bottom right subfigure shows the incremental effect of RR for the group which experienced a 22 week in increase in PBD (i.e. in addition to the PBD-effect shown in the top-right subfigure). Results indicate that combining a 22-week benefit extension with an increase in the replacement rate decreases the exit rate in the early period of the spell (weeks 2 and 6). Thereafter, the effects are insignificant (except for weeks 18 and 26). Thus, the overall impression from the hazard rate estimates is that there are no additional disincentive effects arising from a two-dimensional intervention compared to two separate changes to just one dimension of UI benefits. However, note that the small downward shifts in the hazard rate in the early period of the spell may imply strong effects on the population survivor function and on expected duration -a point we discuss below in detail.
Summarizing our hazard rate results, we find that the effect of increasing potential benefit duration by 9 or by 22 weeks are in line with predictions from job search theory. The unemployment exit hazard is affected in a non-monotonic way by increases in potential benefit duration. In the first part of the unemployment spell, there is a weak reduction in the exit hazard. The strongest negative effects arise around the period when unemployment benefits used to be exhausted in the old system. The intermittent period -from the old exhaustion week until the new exhaustion week -is characterized by a rapid increase of the hazard. The exit hazard is significantly higher than the counterfactual without benefit extension for some weeks before but also for additional weeks after benefits have been exhausted in the new system. In contrast, with few exceptions, increasing the benefit replacement rate tends to reduce the unemployment exit hazard throughout the unemployment spell.
So far we have discussed hazard rate estimates. These are important because job search theory offers sharp predictions regarding the impact of unemployment insurance parameters on the exit hazard.
However, labor market policy is more interested in the implied effects on unemployment durations or -equivalently -effects on survivor functions. Figure 6 reports the difference in the factual survivor function with treatment to the counterfactual survivor function without treatment. Specifically, in the first step we estimate the survivor function with treatment for each individual as implied by the hazard rate estimates S 1i (t u |x i ) = exp(− t 0 θ 1 (z|x i )dz) with t u = 0, 4, .., 56, 60, 100. The corresponding 16 survivor function without treatment is S 0i (t u |x i ) = exp(− t 0 θ 0 (z|x i )dz). The counterfactual hazard rate without treatment is obtained by imposing all treatment effects δ to be zero. This gives the change to the survivor function in the treated group at the individual level. In the second step, we average this change with respect to the distribution of individual characteristics x i in the population receiving the treatment. This gives the change in the population survivor function reported in Figure 6 . Results are similar in qualitative respects but different in quantitative respects for an increase of PBD by 22 weeks (top, right subfigure). Again, the unemployment spell can be divided in three periods.
From week 0 to week 12, the contribution to expected unemployment duration is slightly negative, from week 12 to week 60, the contribution is strongly positive, and from week 60 onwards, the contribution to expected unemployment duration is positive but small. Again, the maximum contribution occurs at week 40 which is roughly in between the old exhaustion week (30) and the new exhaustion week (52).
However, the strongest difference lies in the magnitude of the contribution. Whereas extending duration by 9 weeks generates a maximum contribution on the order of 2.5 percentage points, the corresponding maximum contribution due to a 22 week increase exceeds 5 percentage points.
In contrast to benefit duration extensions, an increase in the benefit replacement rate generates a To indicate the effects of the changes in financial incentives Table 5 shows the average unemployment duration in the first 104 weeks of the unemployment spell.
14 The first column in Table 5 gives the factual expected unemployment duration with treatment for the five treated groups and the group that is not affected by an intervention in August 1989. 15 The second column in Table 5 gives the counterfactual expected unemployment duration without treatment for the five treated groups. The third column gives the effect of the interventions on expected unemployment duration.
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Extending the potential benefit duration by 9 weeks tends to increase expected unemployment discussion to the first 104 weeks which are quite well identified in our large dataset. Expected unemployment duration is obtained by integrating the population survivor function with respect to time up to 104 weeks. 15 Recall that average unemployment duration in the control group is 16.5 weeks in the period after 1989 (Table 4 ).
The corresponding number implied by the econometric model is 16.9 weeks (top, left cell). This is strong evidence that the econometric model fits the data well. The resulting difference is due to the fact that average unemployment duration treats spells which are right-censored in the first 104 weeks as completed whereas the econometric model accounts for right-censoring. 16 Note that the simulation results in Table 5 give the 'effect of treatment on the treated'. A concern with these simulations is that the treated groups differ very strongly from the average unemployed individual. We can discuss this concern by using the effects identified in the treated group to forecast potential effects of each treatment on all individuals.
This results in slightly weaker effects than those reported in Table 6 (results are available upon request from the authors).
This is due to the fact that the large group of 'non-treated' individuals is characterized by rapid exit from unemployment.
Note, however, that using the effects identified in the treated group to forecast effects for the entire population is valid if and only if the job search environment is similar across groups. Table 6 discusses unobserved heterogeneity, seasonal workers, and exits to jobs. Because the model allows for effects on the entire duration dependence of the unemployment exit rate, comparing hazard rate coefficient estimates is not informative. Therefore, we base our discussion of the sensitivity of the main result on a time average of the change in the population survivor function reported in Figure   6 . Specifically, we calculate the average with respect to time of the change in the population survivor function after 0, 4, ..., 60 weeks of unemployment duration. 17 Table 6 reports the time and population average difference of the survivor function with treatment and the survivor function without treatment. Table 6 about here
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Sensitivity Analysis
The results suggest that the survivor function is .63 percentage points higher with additional 9 weeks of PBD, it is higher by 3.17 percentage points with an additional 22 weeks of PBD, it is .56 percentage points higher with more benefits, and 1.28 percentage points higher in the combined intervention plus 9 weeks PBD plus 6 percentage points RR, and it increases strongest, by 8.17 percentage points, in the combined intervention that adds 22 weeks to PBD and 6 percentage points to RR.
The second column in Table 6 discusses the sensitivity of our results with respect to unobserved heterogeneity. 18 We deal with unobserved heterogeneity by allowing for a discrete distribution of unobserved heterogeneity with two masspoints (Heckman and Singer 1984) . This approach can be thought of as an approximation to the true distribution of unobservables across individuals. The estimates suggest that unobserved heterogeneity is relevant as indicated by the strong change in the log Likelihood. Nevertheless, the implied changes of the population survivor function are quite similar to those displayed in our main results. For instance, whereas the main results suggest that the average change to the survivor function is on the order of .63 percentage points, the results that allow for unobserved heterogeneity indicate an average change of .62 percentage points. The results are not as similar for the other four interventions. However, in all cases results that allow for unobserved heterogeneity imply a stronger effect of changes in financial incentives on the population survivor function. Thus, our main results can be interpreted as giving the lower bound of the true effects of financial incentives on unemployment duration.
In Austria, the construction sector and the tourism sector -two sectors characterized by strongly seasonal employment -contribute disproportionately to the inflow into unemployment. Whereas almost 50 % of the unemployment inflow belongs to these two sectors, the corresponding proportion in employment is on the order of only 15 %. This suggests performing our main analysis in a sub-sample that excludes seasonal workers in order to see their impact on estimated results. The third column in Table 6 indicates that the presence of seasonal workers has a more important effect on results than unobserved heterogeneity. Interestingly, changes to potential benefit duration seem to have stronger disincentive effects on non-seasonal workers than changes to the benefit replacement rate. This can be seen in two ways. First, when comparing solitary interventions this conclusion arises directly (PBD 17 We average with respect to the value of the survivor function in the first 60 weeks because in this period the difference in the survivor function is largest. Thus, if there are differences in results, we expect to see these differences more strongly in a time average containing the first 60 weeks compared to a time average containing the entire real axis. 18 Coefficient estimates for all sensitivity analyzes are available from the authors upon request.
30-39 weeks and PBD 30-52 weeks effects almost double compared to main results, RR has positive effect in the main results but zero effect in non-seasonal results). Second, the additional change to the population survivor function generated by increasing RR in addition to the PBD intervention is much stronger in our main results than in the non-seasonal worker sample (compare first row with fourth row, and second row with fifth row). This suggests that seasonal workers are less sensitive to changes in potential benefit duration but more sensitive to changes in the level of benefits than non-seasonal workers. A potential explanation for this finding builds on our findings above. We have shown above that changes to potential benefit duration only weakly depress the exit hazard in the beginning whereas changes to the replacement rate immediately reduce the exit rate. Thus, lower sensitivity to PBD and higher sensitivity to RR for seasonal workers is in line with a priori reasoning since unemployment spells are much shorter for seasonal workers. We nevertheless believe that it is important to work with our main results because over-representation of seasonal workers in unemployment holds for many countries not only for Austria.
Job search theory derives predictions in a world where individuals choose between accepting a job or remaining unemployed for an additional period (Mortensen, 1977) . In Austrian reality, however, job seekers have additional options that lead out of unemployment, such as the illness insurance system, training, leaving registered unemployment. These options are taken up by roughly 14 % of job seekers in our sample. Thus, it is important to investigate the extent to which our main results are driven by the process that refers to non-job exits. We do this by estimating the transition rate from unemployment to regular jobs. We then report the change to the (purely hypothetical) population survivor function that would prevail if non-job exits did not exist, i.e. disregarding entirely the non-job exits. Again, we report the (time) average change in this job survivor function. Results in Column 4 of Table 6 show that non-job exits are not driving our main result (with the exception of the 'PBD 30-39 weeks plus RR' intervention).
Disincentive Effects
This final sub-section compares the disincentive effects of changes in PBD and changes in RR. Since such a comparison needs a common denominator we study the effects in terms of average benefit payments.
In this comparison our line of reasoning is the following. Suppose a policy maker proposes to increase the benefit replacement rate. This will directly increase expected benefit payments in the time period covered by regular unemployment insurance even if individuals do not change their job search behavior.
We denote the expected benefit payments in the new system that do not reflect behavioral changes the ex ante expected benefit payment. As we have shown so far, actual expenditures of unemployment insurance will be higher than expected since individuals have lower exit rates due to higher benefit payments. We denote the expected benefit payment that reflects both, the direct financial effect and the indirect behavioral effect, the ex post benefit payment. An intuitively appealing measure relates the difference between ex post and ex ante payments to the difference between ex ante payments and payments before the policy change. This measure gives the behavioral effect of changes to unemployment insurance in relation to the pure financing effects of changes to unemployment insurance.
Specifically, we estimate expected cost at the individual level in the old system as the product of 20 unemployment benefit b 0i times expected duration of unemployment in the covered period
where S 0i (t) ≡ S 0 (t|x i is the counterfactual survivor function without the policy change. 19 The ex ante expected benefit payment is b 1i
E1i 0 S 0i (t)dt. Note first that ex ante benefit payments do not reflect behavioral changes because we work with the counterfactual survivor function without treatment S 0i (t)
to estimate expected duration, and second that E 1i > E 0i and b 1i = b 0i in the eP BD group, and E 1i = E 0i and b 1i > b 0i in the eRR group. The ex post expected benefit payment is b 1i
E1i 0
Thus, ex post benefit payments reflect both the financial effects and the behavioral effects of changes to unemployment insurance parameters. The disincentive measure we report in Table 7 is the difference between ex post and ex ante payments relative to the difference between ex ante payments and payments in the old system (averaged in the sub-population receiving treatment). Formally, this is
This measure gives the additional cost to unemployment insurance solely due to behavioral changes ((S 1i − S 0i )(t)) per unit of increase in the unemployment insurance without behavioral changes. Table 7 gives the increase in benefit payments due to changes in UI parameters in percent of expected benefit payments in the old system (Column A); the increase in benefit payments due to behavior (Column B), and the disincentive effect (Column C). Table 7 Increasing the covered period of the unemployment spell by 9 weeks would have generated an average increase in cost of about 9.5 percent without behavioral effects. However, because job seekers adjust their behavior, there is a second, behavioral effect on total costs on the order of 2.1 percent of the original payments. Thus, the disincentive effect due to a 33 percent increase in PBD is roughly 22 %.
The direct financial consequence of extending PBD by 22 weeks is about 17 percent of the original payments. This is slightly less than the direct effect of the smaller benefit extension because the contribution to expected benefit payments decreases with elapsed duration. Again, there is a second effect on expected costs due to changes in behavior on the order of 14 percent of original payments.
This generates a disincentive effect of 82 %. Clearly, the disincentive effect of a generous extension of potential benefit duration is much larger than the disincentive effect due to a moderate extension of benefit duration. This result arises, primarily, due to a disproportionate change in the behavioral effect -this effect is 7 times larger for the 22 week extension compared to the 9 week extension.
In contrast, increasing the benefit replacement rate does not entail strong disincentive effects. Additional payments due to behavioral changes amount to merely 11 % of the increase in payments due to UI parameters (Row 3, Column C).
19 Note that b = Bw where B is the gross replacement rate and w is gross weekly income. Moreover, this ex ante expected cost measure does not account for unemployment assistance payments which are available after unemployment benefits have run out. The data do not contain information on unemployment assistance. Also, results are qualitatively not sensitive to using imputed unemployment assistance payments.
21
Rows 4 and 5 in Table 7 discuss the disincentive effects from combined interventions. Again, a moderate combined intervention generates much weaker disincentive effects than a combined strong benefit extension (18 % vs. 96 %). Second, there are no excess effects due to a combination of higher benefit replacement rates with a moderate 9 week extension. This result holds because the disincentive effect of the combined intervention, 18 %, is only slightly higher than the disincentive effect generated by the summing the RR with the PBD extension of 16 % (=(2.1+1.6)/(9.5+13.9)*100).
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In contrast, combining a strong extension of benefits with an increase in benefit payments leads to excess disincentive effects. The disincentive effect obtained by adding the two separate changes is 50 % (=(13.9+1.6)/(16.8+13.9)*100). The actual disincentive effect is almost twice as strong.
Summarizing these simulations, we note that changes to potential benefit duration appear to generate stronger disincentive effects than comparable changes to the benefit replacement rate. Second, combining a strong PBD extension with an increase in the replacement rate generates strong excess disincentive effects.
Conclusions
This Our results indicate first that extending the potential duration of benefits and increasing the benefit replacement rate both tend to reduce unemployment exits in the period that is covered by unemployment benefits, i.e. before benefit exhaustion. Second, we find that the effects of an extension of the potential duration of unemployment benefits are more detrimental to unemployment duration than the effect of an increase in the benefit replacement rate. Finally, we compare the effect of a combined increase in PBD and RR to an isolated increase in PBD. It turns out that whereas there is an excess effect of a combined intervention on unemployment duration for generous PBD extensions, there is no corresponding excess 20 Note that this "expected disincentive" effect is valid if and only if the effects identified in the groups affected by only one policy change also hold for the group affected by two policy changes. This condition may be satisfied because the group with two changes is very similar to the group affected by a change in the RR with respect to previous earnings, and the combined intervention group is similar to the group affected by a PBD extension with respect to the previous work history.
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effect for moderate PBD extensions. Worked "little" refers to less than 6 out of previous 10 years and less than 9 out of previous 15 years work experience. Worked "much" refers to worked more than 6 out of previous 10 and worked more than 9 out of previous 15 years. 
